Generation of peptides suitable for sequence analysis by proteolytic cleavage in reversed-phase high-performance liquid chromatography solvents.
A methodological study of practical importance to protein sequencing has been carried out. Peptide mapping and sequence analysis of the cleavage products of reduced and carboxymethylated ribonuclease have been applied to the study of the activity and specificity of trypsin, chymotrypsin, elastase, lysyl endopeptidase (Achromobacter protease I), endoproteinase Arg-C (from mouse submaxillary gland), Staphylococcus aureus V8 protease, pepsin, and thermolysin in the presence of 20% methanol, ethanol, 2-propanol, and acetonitrile at 22 and 37 degrees C. The peptide bond specificities were retained, and the activities were generally unaffected or moderately reduced at 22 degrees C and pH 8. At 37 degrees C the activity of chymotrypsin, endoproteinase Arg-C, V8 protease at pH 4, and pepsin was substantially reduced and decreased in the order methanol, ethanol, 2-propanol, and acetonitrile. The activity of thermolysin at 55 degrees C was reduced very little in the presence of 20% organic solvent and 50 mM Ca2+. In low calcium and 20% 2-propanol at 22 degrees C the activity of thermolysin was restricted to the complete and specific cleavage of peptide bonds N-terminally of Phe, Ile, and Leu. The experiments suggest that secondary proteolytic digestions can be carried out directly in reversed-phase-HPLC fractions, and that organic cosolvents can be applied to control the degree of proteolysis. Moreover, the denaturing potential of these solvents might be useful in the degradation of proteins resistant to proteolysis, for example, in studies aimed at identification of disulfide bridges.